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Some observations 
Concerning the Barofcope andThermoJcope , made and communica- 
ted by Dotfor I. Wallis at Oxford , and Dr. I Beale 
at Yeovil in Somerfet, deliver d here according to the feveral 
dates , when they were imparted. 

Dr. Beale in thofe Letters of his dated Decemb.18. D& 
cemb. 2 p.. 1669, and $anttar. 3. 16". 

HAving not look'd upon my Barometer a long time , I did' 
by meer chance caft my Eye on it upon Munday Lift, De- 
cern. 13,1669. about one of the Clock p. m. 5 andjuftthenl 
faw the Qujckfilver higher , than I dare positively affirme that 
it was ever fince I had it in my cuftody, viz. fince May 28. 
1 66*}. It was compleatly and apparently above half an inch 
more than thirty inches high. I called younger men to exam- 
ine it over and over very carefully , by a meafure , taken ex- 
actly from the ftandard-footof London, both in Brafs and in Box, 
They meafured it often from that time,which was Munday, and 
late in the night of that day > then on Tuefday morning early -, 
oft-times in the day , and late at Night: alfofomepatt of Wed- 
nefday. In all which time „ when it was loweft , it was ( as I 
faid at firft ) compleatly 30* inches j fometimes manifeftly high- 
er to the eigth or tenth part of a inch. 

For this Barofcope I have two Glafs- canes in one vcflel of 
ftagnant Quickfilver. They are of equal length , not fully two 
inches higher, than the Mercury alcended , and no Bui t- head 
to either of the Glaffes. 1 he one hath not been moved thefe 
two or three years, and hath a tincture of the Mercury en the 
empty top,as from the fleams of the Mercury in fome hot Sum- 
mer} the other Glafs was placed there about a year and an half 
agoe. This hath no tincture on the top. Both agreed in this 
Indication, as others affirme; but, to my Eye, in the latter 
Glafs the Quickfilver fee.ned to be fomething higher. 

The Weather was at firft difcovery very bright and clear-, a 
gentle froft, by the Suns h«t melting. 1 he Air was very fi- 
lent , no wind ftirring , and the curious Wind- vane noting, true 
the wind was directly in the Eafi all the firft day ( Decemb, 13 •, ) 
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©n Decern. 14. the wind had afhort fwing from the North-m ft , 
and haftencd again toward the Eaft , yet (o as to be Nmb-E a(l. 
During this agitation, or change or Winds, the Mercury des- 
cended a little; and after, upon the refetling of the wind, the 
Mercury afcended a little higher , than it had been the day be- 
fore. 

My Houfe and Study , where I keep this Barofcope , is on 
the fide of an Hill; on the higher fide of this Country , as I 
guefs near a level with the Head of a River 5 which River, run- 
ning flnvly. and falling into the Sevcrne-fea about to. or 30. 
miles Weft-ward of Briflol , we cannot be very much above 
the level of the Sea. 

My Thermofcope, ftanding clofe by my faid Barometer, 
was at the juft hight of ordinary diflolving Weather. In the 
following dayes it was colder. Whether the late Summer- 
drought,or what elfe, might incline this Winter-air to have more 
than ordinary Weight, or a ftronger Spring, I muft refer to 
the confederation of the more skilful. And if you pleafe to give 
notice for a general Obfervation , what Springs do now moft 
fayle, or more abound in any Vertue , Quality , or Quantity, it 
may probably be inftru&ive for divers inferences 5 and particu- 
larly , it may give fome degree of indication , Whether the 
Springs proceed from the fa]I of Rain, or by 'Subterraneous paf- 
fagesfrom theSeas,orby changeof Air into Water. 

But to returne to my Thermometer, I mail give you fur- 
ther notice, that on Decemb. 26. 1669, in the^Morning , the 
Weather was colder than ever I found it , fince I could take it 
by the meafure of a Thermometer, that is, fince thefe 5. or 6, 
years. It was very cold and frezing quick fome dayes before, 
and ever fince: And yet in this time the Meicury hath fometimes 
fain moie than an Inch , without any other change of Weather, 

f , , than fome guffs of wind, fome fprink- 
* Tlis vets vermen before the i- -,„ „rr„" * r„ i • • n 

gtmsnm fcit. ,in § s of Snow at fevcr.d times, in all, 

f .tree enough to co vert lie ground-, and 
fome abatements of Cold more efpeciaily when the Sun was 
up. 

I have eomined my - • phmtrh from May ?.8, 1664. till 
now : In ;ui which time i find it not rernark'd hi any jfuch de- 
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greeof Cold, as hath been, fince chrifimaf began, and contU 
Hues every Night and Morning to this very day of Decemb. 2p$ 
though the extremeft was, as hath been faid, on Decemb. 26. 
To note this degree of Cold more particularly, I muft acquaint 
you, that in my ftanch Thermometer on the faid 2$ of De- 
cember , the Liquor was at three inches and an half. This morn- 
ing ( Decemb. 29,) and one or two other mornings it was at three. 
inches and three quarters . Moft other times of thefe Cold days, 
Morning and Evening, it was at the height of four inches, in 
ordinary Brifk Frofts it is at /even inches. Yet here I 
muft obferve, that fometimes the Froft dififolves, w' en it 
is at the 7th figure, and fometimes I find it at the 8th figure in 
a fmart troft: Whether the Winds, which come not to the 
Thermometer, may caufe this difference, orwhatelfe, I know 
not. But to proceed, 'tis warm Ji/47-weather, when 'tis at the 
10th figure, and 'tis not much above the 12th figure in the hot- 
ted weather of $nne, faly. and Auguft. To compare with for- 
mer Winters , the loweft mark is upon Decemb. 17. 166$ j and 
then it was at the height of five inches and an half. And in 
Decemb. 31. i666 y it was about the fame height * and there I 
find thefe words s Fery cold, above all of thU year, hitherto. Nei- 
ther do I find any note fo low, till this prefent, which is consi- 
derably lower. 

I think it remarkable, that the 7th Inch, and fometimes the 
8th in my Thermometer mould abide Freezing, and the Froft 
incteafe, till the Liquor defcended 4' inches 5 and yet, that it 
fhould not afcend from the 8th inch more, than 4' inches in 
our hotteft Summer, being hung in the fame place within 18 
inches of the Glafs-window, facing the North-weft, and in a lit- 
tle Writing-room, in the fecond row of Buildings. But now I 
am ftrongly perfwaded, that the degrees of Heat and Cold are 
not exactly indicated by the inclofed Spirit of Wine .♦ For, when 
the Snow melted, and the Froft was firft diflolved without Sun* 
fliine , the Liquor was not above the height of five inches and 
an half. Poflibly it retains fome part of the Cold a while after 
the ambient Air becomes more tepid. 
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So fan Dt\ Bale, What Dr. Wallis was f leafed to impart 
en this SubjeB , was mitten January 7. 17'-'-, 4/ Oxford, 
<m follows. 

Concerning my Thermofcope and Barofcope (the former of 
which is known to give accompt of the Temper of the 
Air, as to He At and Cold 5 the other, of its Weight $ ) I have fome 
few particulars to add to the Obfervations, I fent you fome years 
agoe. 

The firfl is, that, whereas I did then obferve., that in Hot 
weather the Qujck-iilvei - in the Barofcope did ufe to rifeobfer- 
vably, efpecally inSun-fbine and the Heat of the day % which 
might feem to argue the Air to be thereby made heavier,(whichi 
find was the cafe of fome other Barofcopes as well as of mine, and 
put us to fome thoughts concerning the reafon of it 5 ) Id© 
now find (having kept the fame Barometer, for the fpace of five 
years, unaker'd,) the cafe, forthefe two years laft pail, tobe 
fomewhat otherwife: And that in hot Sun-fhiny weather the 
Quiek-filver doth rather fubfide a little | and in extreme Cold 
and Frofty weather it rifeth. 

Which maketh me Judge the Caufe of thefe cmtrary Ob- 
fervations to be this, viz. That the Quick-filver , at its flrft 
putting into the Tube or Barofcope., was not fo perfectly cleans'd 
from A'i'j but that fome fmall quantity of it did remain, undif- 
cenfd, in the Quick-filver: Which latent particles of Air, 
though fo fmall as not to be at all difcernable to the eye by bub- 
bles, yet by the external heat (adding new ftrength, as it ufeth 
to do, to its Elaftickor Springy power) were fo much expanded 
2$ to give fomewhat a greater bulk to the fame quantity of 
Quick-filver, with which it was mingled, and consequently to 
make it rife fomewhat higher, as being fpec/fically lighter (that 
js, having the fame weight in a larger dunenficm, or, in ths fame 
dimensions, a ItiTer weight ; ) and, upon the recefsof the exter- 
nal heat, the Spring again Slackening, the Air, being more com» 
prefs^d, fuffer'd the Quick-filver tobe again contra&ed into its 
former lefTer Dimensions, and fo to become heavier, and not to 
vie fo high as before, when it was hotter. Bat now, the Quick- 
filver 
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filver,having continued in the Tube for five years and upwards ; , 
hath by its own weight cleanfed it felf better from that little Air 
that was inir 5 and that Air, freed from its en-anglement with 
the Quick-filver, being got up into tire void part of the Tube 
above theQuick-filver, doth ad contrary- wife, that is, when ;c 
is by Heat (upon the (lengthening of its Spring j expanded, it 
prtfleth down-ward upon the Quick-filver, and doth a little de- 
prefs it •, and, on the contrary, when by Froft or very Cold wea- 
ther this Air (by the abatement of its Spring) is con traded, the 
Quick-filver j freed from that preflure, rifeth a little. But the 
Kifingand Sinking on this accompt, ('as well that fo merly,when 
this Air was in theQuick-filver, as that now, when it is gotten 
above it,) is not very confiderable j hardly exceeding the twelfth 
part of an inch, or thereabout. 

This Accompt I thought not amifs to give you, becaufe it 
may poffibly keep your (elf, or fome ethers who make ufe of 
Barofcopes, from being impos'd upon by fuch Observations-, as 
if the Sun-fhining or Heat of the weather did make the Air 
heavier than before 5 whereas it feems to be but an accidental ope- 
ration upon that un-obferv'd Air latent in the Quick-filver. And 
I thought it the more neceffary to take notice of it, becaufe it is 
not fo eafily difcover'd, unlefs by keeping the Barofcope un- 
alter'd for a longer time, than ( perhaps ) is done by fome of 
thofe, who make ufe of it 5 and, without which, I had not d*f- 
cern'd it my felf. 

On thisoccafion, I mall add another Accident, which I lately 
took notice of. Obfcrving in the late hard Froft , that the 
Quick -filver did not rife a little, at fuch time as, byreafonof the 
fierce freezing, / expected it might 5 I did fufped ( as it prov'd 
to be,,) that a little drop of water, (which was at firft made 
ufe of for the cleanfing of the Quick-filver from the Air, and 
which hath ever fince rernain'd on the top of the Quick-fiver 
within the Tube,; was frozen faft to the glafs, fo as to flop the 
Quick-filver from afcending : And, to try, whether it were fo 
or no , I did a little (hake the Tube by moving it up and down, 
fo as to make the Quick-filver undulate. Whereupon I found 
the frozen drop of Water to keep its place, while the undula- 
ting Quick-filver did feveral times beat againft it, And , 
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( wfVch is the thing , for which I mention it ) the Noife upon 

thefe knocks was not fuch adult noife, as Quick-filver or 

orher Liquids ufe to make in the open Air, by dafhiag a* 

gainft GLfsor Ice, or other fuch hard Bodies > but fuch a 

hard fmart noife, as hard Metals ufe to make by knocking 

one againft the other ; or, as if this Ice had been fo knock'd 

by a folid piece of Iron or other Metal of fach a bignefs* 

Which difference of noife from what would have been in the 

open Air (where the intermediate air muft frft have been 

beat away, before the QuicK-filver could ffrike the Ice, and 

thereby the ftroke of the liquid body obtunded or broken, ) 

I attribute to that voidnefs of Air, which was between the 

Ice ani the diftant Quick-iilver. And I rem erri bred pre- 

fently, that the Honourable Mr. Boyle had formerly fhew'd 

me an Experiment, very like this, upon "another occaflon : 

which made me the readier to take notice of this > and I 

did it feveral dayes fucceffiv.ely. But when , by applying 

the heat of a Candle to the fide of the Glafs, I had melr> 

ed this Ice, I found (as I expe6ted) that within a little time 

the Quick-filver was rifen about a fixteenth part of an Inch 

above what it was before j which the freezing of the Water 

had till then hindred it from doing. 

My. Thermofcope , or Sealed Weather-glafs , ( which , ha^ 
ylng no communication with the Open Air, and fo not being 
affe&ed with its Weight, gives accompt but of its Heat and 
Gold;) hath,, this laft Froft, been much lower than I ever 
have known it,upon ^wyears conftant Obfervation, Which pro* 
ceedeth partly from the Extremity of the Cold , more than 
ordinary •, and partly from the inclofed Liquor ( being 
Spirit of Wine, tinged with Cochineal,*) growing lefs fpiritu^ 
ous. 

It was firft mickin Decemlfi 1664. In the Months off/^jwv, 
and of February following,, we had very fmart frofts , more 
coUithan ordinary.-, when yet the loweft mark, to which the li- 
quor did fubfide ( in very hard frofts , and very cold wind ,) was 
at inches. 1 1\ : ( at which time , 1 4' was froft certain, and fome- 
timesat i5,:nd at 15"- .• )Thehg ! tin Summer follow ng,i6^5', 
was ufualjy at 2o,2j«,22,Qriheieabout'i but in fome few very .hot 

dayes^ 



(fayes , at 2jf, 26, i6\ y ( the whole height of the fmal Cylim 
drickglafs, whofe cavity was about j of'an inch diameter , be- 
ing about a.o. inches* betides a fmall Spherical bowl at the top, 
©f about {• of an inch diameters and a bowl at the bottom , 
which contained the liquor, of about 2 inches diameter: the 
fpace above the liquor being, atthefirft compofure of it, voyd 
of Air, favewhat it had out of the liquor , which,being watm 
at the firft putting in , fill'd thewhole cavity , while the Oafs 
was hermetically fealed. ) 

The Winter following,, the liquor feem'd to remain much a- 
bout the fame temper as in the next foregoing. For in December, 
January, and February jNt had at 14* Froft certain-, fometimes 
at 15. or, higher 5 and the loweft, to which it did that winter 
defcend, was 12 |.. The height, in the following Summer, 
1666, was ufually about ip,zo,ai.-, the higheft of all, at ay. 

About the end of December 1 666,and the beginning of January 
following, itwas,inhardfrofty weather,ati2, 11, and once at 
10 i ; the weather being very cold, and the liquor (it mould feem) 
becoming fome-whatlefsfpirituous, having evaporated fome of 
its-more fubtil parts into the voyd cavity : and it was Froft certain, 
that winter , about 13^, (an inch lower than the years be- 
fore ; ) fome-times at 14, cr 14*. The ufual height in Sum- 
mer following, 1667, was about i#,20,2i, and the higheft 
at 24;. 

The Winter following 5 it was fcarce certain froft at 13,5 but 
yet fometimes at 1 4,or a little higher: the loweft, to which it 
did defcend that winter, (being very mild after Cbrift-mafs,.,) 
wasat u. And the following Summer, i668,ufually about 185 
19, 20 y the higheft of all (the heat of that Summer being but 
very moderate, ) at 22. 

The next Winter it was froft certain , aboum'i but fome- 
times, at 13. or higher .-the loweft of all, at 10}. And in the 
Summer following , 166*0 , the higheft of all (being butacooli 
Summer) not much above 20 

But now this Chriftrras , 1669 , though I find it to befroft 
certain , about 1 1\ , and fometimes at higher than 1 3 •, yet hath : 
itxorae fome-times lower than. 8 5 and. particularly DeumK.16 
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in the morning, toy \ , and did not all that day come fo high 
as 8. inches Which being fo muchlower,than ever it had been 
in any of the precedent years of my obfetvation, though it may 
in part be attributed to the dif-fpiriting of the liquor , ) et princi- 
pally to the extremity of the Cold. 

It hath ever fince been riling, (but with fome defcent in the 
night-time,) and was on January i,wheh the froft feem'dfuft 
to relent, fomewhat higher than 9$ and is this day , Januar. 7, 
about 13*. The Barofcope at 295 but forfome days before, it 
was about 28 \ , (the weather having been windy and ra'ny$ ) and 
fo it was in the froft, about Decemb. 25, but then continued to 
rife till about famar. 2. to 29^-, but hid been Decemb. 13, ac 
30*} which is the higheft, I have ever known it in my Baro- 
fcope-, 27 1 being the loweft , that I have ever obferved kin, 
(0<5tob. 26. 1665 ; ) the molt ufual night being about 29 , or 
fomewhat higher. 

But, though mine have been very rarely , and but very little, 
above 30,or lower than 28, (reckoning from the furface of the 
ftagnant Quickfilvcr y) Yet in other places ( according to the 
difference of Airs ) it may by others have been found either 
higher or lower : and fo likewife, according as the Qyick filver, 
at the firft filling of the inverted Tube,was more or lefs cleanfed 
of Air. For, a very little Air, left in the Quick-filver , and un- 
difcernable to the Eye , will, when it gets free of it , and remains 
in the voydfpace above the Quick-filver, fenfibly deprefs the 
Quick-filver: And in the mean time, ( before it fo gets free) will, 
upon heat of weather,make it (Well. 



